Strain 15J11-11 T was isolated from soil collected at the seashore and was Gram-staining-negative, short-rod-shaped, gliding and pale-pink pigmented. Flexirubin-type pigments were absent. The isolate grew at a temperature range of 15 to 30 C and a pH range of 7 to 8. Comparative 16S rRNA gene sequence studies showed that strain 15J11-11 T belonged to the genus The genus Larkinella, which belongs to the family Cytophagaceae in the phylum Bacteroidetes, was first proposed by Vancanneyt et al.
The genus Larkinella, which belongs to the family Cytophagaceae in the phylum Bacteroidetes, was first proposed by Vancanneyt et al. [1] and its description was emended later by Anandham et al. [2] . At the time of writing, the genus Larkinella contains three species with validly published names (http://www.bacterio.net/larkinella.html). The type species is Larkinella insperata. Members of the genus Larkinella are Gram-reaction-negative, non-spore-forming, motile by gliding and pink-pigmented bacteria. The major fatty acids of this genus are iso-C 15 : 0 , C 16 : 1 !5c and iso-C 17 : 0 3-OH; the main polar lipids are phosphatidylethanolamine, phosphatidylserine, two unidentified aminophospholipids and two unidentified polar lipids; and the major isoprenoid quinone is menaquinone-7. The genomic DNA G+C contents for members of the genus Larkinella range from 52.0 to 53.0 mol% [1] [2] [3] . In the course of screening for novel bacteria from a soil sample collected from the seashore on Jeju, Korea, a Gram-staining-negative strain, designated 15J11-11 T , was isolated. This isolate was subjected to a detailed investigation using a polyphasic taxonomic approach that included genotypic, chemotaxonomic and phenotypic analyses. These results indicate that 15J11-11 T should be placed in the genus Larkinella as a representative of a novel species.
Strain 15J11-11
T was isolated from a soil sample collected from the seashore in Jeju, Korea (33 29¢ 53.66¢¢ N, 126 27¢ 09.44¢¢ E). The sample was suspended in 10 ml distilled water, vortexed and serially diluted. Aliquots (100 µl) of each dilution were spread on Reasoner's 2A agar (R2A agar; Difco) and incubated at 25 C for 7 days. Single colonies isolated from the plate were transferred to new R2A agar to obtain a pure culture. One of the purified colonies, designated strain 15J11-11 T , was routinely cultured on R2A agar and incubated at 25 C for 3 days. The cells were preserved at À70 C as a glycerol suspension (20 %, w/v Genomic DNA was extracted from strain 15J11-11 T using a commercial genomic DNA extraction kit (Solgent). PCRmediated amplification of the 16S rRNA gene using the 9F and 1492R universal bacterial primer set were carried out according to Weisburg et al. [4] . Purified PCR products were sequenced using an ABI 37360XL DNA Analyzer by SolGent (Daejeon, Korea). A nearly complete sequence of the 16S rRNA gene was assembled by SeqMan software (DNASTAR; version 7.1.0) and compared to that of related species using both the EzBioCloud server [5] and NCBI BLAST searches (http://www.ncbi.nlm.nih.gov). The 16S rRNA gene sequences of related taxa were obtained from GenBank and aligned with that of strain 15J11-11 T using the program CLUSTAL X [6] . Tree topologies were inferred by the neighbour-joining [7] and maximum-likelihood (ML) [8] methods in the program MEGA6 [9] . The evolutionary distances were calculated using Kimura's three-parameter model [10] and bootstrap values were calculated from 1000 replications.
A nearly complete 16S rRNA gene sequence of strain 15J11-11 T (1450 bp) was obtained. Sequence similarity calculation using the EzBioCloud server showed that strain 15J11-11 T had the highest similarity to Larkinella arboricola Z0532 T (95.6 %), Larkinella bovis M2TB15 T (95.4 %), and Larkinella insperata LMG 22510 T (95.2 %). However, these similarity values were below the 70 % threshold permitted for the delineation of bacterial species [11, 12] , indicating that strain 15J11-11
T represented a novel species in the genus Larkinella. A close relationship between strain 15J11-11 T and the above-mentioned members of the genus Larkinella was also evident in the constructed phylogenetic trees. The neighbour-joining tree ( Fig. 1) as well as the maximumlikelihood tree placed strain 15J11-11 T within the genus Larkinella, joining it to L. bovis M2TB15 T . Together with L. arboricola Z0532 T and L. insperata LMG 22510 T , they formed a monophyletic clade with a high bootstrap value (100 %), which was supported by both of the phylogenetic tree-making methods employed in this study.
Gram reaction with strain 15J11-11 T was performed using both staining [13] and non-staining [14] methods. The cell morphology of the isolate was observed using an Olympus light microscope (Â1000 magnification) and a transmission electron microscope with an accelerating voltage of 40 to 120 kV (HT 7700, Hitachi). Catalase activity was tested by mixing the cells with one drop of 3 % (v/v) hydrogen peroxide solution (H1009, Sigma) and oxidase activity was examined by the oxidation of 1 % (w/v) tetramethyl-p-phenylenediamine (REF 55 635, bioM erieux) [15] . Hydrolysis of casein, starch, Tween 20 and 80 were assayed as previously described by Tindall et al. [16] . Degradation of CMcellulose, chitin, and pectin was carried out according to Yoon et al. [17] . The presence of flexirubin-type pigments was detected using the bathochromatic shift test [18] . The growth of strain 15J11-11 T on R2A agar was examined at the following temperatures: 4, 10, 15, 20, 25, 30, 37 and 42
C. The growth of the isolate at various pH values (pH 4-10, in increments of 1 pH unit) in R2A broth was visually evaluated after incubation at 25 C for 1 week. Acetate buffers were used for pH 4.0-6.0, phosphate buffers for pH 7.0-8.0 and Tris buffers for pH 9.0-10.0. Salt tolerance was tested in R2A broth supplemented with 0.5, 1, 2, 3, 4, 5 or 10 % (w/v) NaCl and the growth was visually evaluated after 7 days of incubation. Growth was also examined on LuriaBertani agar (LB; Difco), nutrient agar (NA; Difco) and tryptic soy agar (TSA; Difco) at 25 C. Enzyme activities, assimilation of carbon sources, acid production from substrates and other physiological characteristics were determined by inoculating API ZYM, API 20 NE, API ID 32 GN and API 50 CH strips according to the manufacturer's instructions (bioM erieux).
Phenotypic features of strain 15J11-11
T are summarized in the species description and in Fig. S1 (available in the online Supplementary Material). Phenotypic and chemotaxonomic characteristics differentiating strain 15J11-11
T from its closest relatives in the genus Larkinella are listed in Table 1 . In particular, strain 15J11-11
T could be readily distinguished from L. arboricola DSM 21851 T , L. bovis KACC 14040 T and L. insperata KACC 11674
T based on its inability to grow on LB agar, at 10 or 35 C, to utilize L-arabinose and glycogen, to produce acid from starch, glycogen, and xylitol, by its ability to assimilate L-proline, D-ribose, 2-ketogluconate, and 5-ketogluconate, and to produce acid from glucose.
For genotypic analysis, genomic DNA from strain 15J11-11 T was extracted according to the CTAB/NaCl-standard protocol [19] . Genomic DNA was enzymatically degraded into nucleosides by nuclease P1 and alkaline phosphatase. The degraded nucleosides were analysed along with a standard sample (single-stranded DNA from salmon testes: D7656; Sigma) by high performance liquid chromatography [20] . The genomic DNA G+C content of strain 15J11-11 T was 53.2 mol%, which is close to the range (52.0-53.0 %) previously reported for Larkinella species [1] [2] [3] .
Cellular fatty acids of strain 15J11-11 T , L. arboricola DSM 21851 T , L. bovis KACC 14040 T , and L. insperata KACC 11674 T were analysed using cells grown on R2A agar for 3 days at 30 C. Cellular fatty acid saponification, extraction, and methylation were performed according to the Sherlock Microbial Identification System (MIDI) protocol. Fatty acid methyl esters were analysed by gas chromatography using the Sherlock Microbial Identification System method (TSBA, version 6.0; MIDI, USA) [21] . The major cellular fatty acids in strain 15J11-11 T were C 16 : 1 !5c, iso-C 15 : 0 and iso-C 17 : 0 3-OH. The fatty acid profile of strain 15J11-11 T was similar to that of closely related species in the genus Larkinella (Table 2 ). However, under the same growth conditions the novel isolate differed from L. arboricola DSM 21851 T , L. bovis KACC 14040 T and L. insperata KACC 11674 T in terms of the proportions of the major and some minor fatty acids. In particular, it contained lower amounts of anteiso-C 15 : 0 and C 16 : 0 compared to other members belonging to the genus Larkinella.
Extraction of polar lipids of strain 15J11-11 T was as described by Minnikin et al. [22] . The extracted polar lipids were identified using two-dimensional thin-layer chromatography followed by spraying with suitable detection reagents [23] . Strain 15J11-11
T contained a large amount of phosphatidylethanolamine (PE), and moderate amounts of phosphatidylserine (PS), an unidentified aminolipid (AL 1 ) and two unidentified polar lipids (L 1 and L 2 ) (Fig. S2) ; of which PE, PS, L 1 and L 2 were identified as major polar lipids in L. bovis and L. insperata [2] . In contrast, the presence of AL 1 distinguished strain 15J11-11
T from the two Larkinella species. In addition, the polar lipid profile of the isolate included minor quantities of three unidentified aminolipids (AL 2 -AL 4 ), four unidentified polar lipids (L 3 -L 6 ), an unidentified aminophospholipid (APL 1 ) and an unidentified phospholipid (PL 1 ); of which, APL 1 was also identified as a main component of polar lipids in L. bovis and L. insperata.
Isoprenoid quinones were extracted with chloroform/methanol (2 : 1, v/v), evaporated under a vacuum and reextracted in n-hexane/water (1 : 1, v/v). The extract was purified using Sep-Pak Silica Vac cartridges (Waters) and then analysed by high performance liquid chromatography as previously described [24] . Strain 15J11-11
T contained MK-7 as the predominant respiratory isoprenoid quinonesimilar to other Larkinella species [1, 2] .
All of the characteristics determined for strain 15J11-11 T were in accordance with those of members of the genus Larkinella. However, on the basis of the phylogenetic distance from established Larkinella species and the specific combination of phenotypic characteristics (Table 1) , it is clear that strain 15J11-11
T is not affiliated with any recognized species of the genus Larkinella. Therefore, based on the data presented, strain 15J11-11 T should be classified as a novel species in the genus Larkinella, for which the name Larkinella ripae sp. nov. is proposed.
DESCRIPTION OF LARKINELLA RIPAE SP. NOV.
Larkinella ripae (ri¢pae. L. fem. gen. n. ripae, of the seashore, because it was isolated from the seashore).
Cells are Gram-staining-negative, motile by gliding and short-rod shaped (0.8-1.1 µm in width and 1.3-2.4 µm in length). After a 3 day incubation at 25 C, colonies on R2A plates are low convex, translucent, circular, pale pink and 0.5-1.5 mm in diameter. Flexirubin-type pigments are not produced. Cells grow on NA and R2A but not on LB or TSA agar. Growth occurs at 15-30 C, pH 6-7 and in the presence of 0-2 % (w/v) NaCl with an optimum at 25 C, pH 7 and in the absence of NaCl. Hydrolyses starch, but not casein, CM-cellulose, chitin, pectin, Tween 20 and 80. In API 20 NE tests, the cells are positive for aesculin hydrolysis but negative for nitrate reduction, indole production, arginine dihydrolase, urease and gelatin hydrolysis. In the API ZYM system, positive reactions occur for N-acetyl-b-glucosaminidase, acid phosphatase, alkaline phosphatase, cystine
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Larkinella ripae 15J11-11 T (LC177338) T . All data were obtained in this study, unless otherwise indicated. All strains were negative for Gram reaction and hydrolysis of chitin and pectin. In API ZYM tests, all strains were positive for N-acetyl-b-glucosaminidase, leucine arylamidase and naphthol-AS-BI-phosphohydrolase, but negative for a-chymotrypsin, a-fucosidase, or b-glucuronidase. In API 32 GN tests, all strains were positive for utilization of maltose but were negative for acetate, L-alanine, caprate, citrate, L-fucose, L-histidine, 3-hydroxybenzoate, 4-hydroxybenzoate, DL-3-hydroxybutyrate, itaconate, DL-lactate, malonate, myo-inositol, propionate, L-rhamnose, L-serine, suberate or n-valerate. In API 50 CH system all strains produced acid from aesculin, amygdalin, 
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